Inhibition of the MEK/ERK pathway has no effect on agonist-induced aggregation of human platelets.
The activation of human platelets by a variety of agonists is accompanied by the phosphorylation of the extracellular signal-regulated kinase (ERK) isoforms of mitogen-activated protein (MAP) kinases. However, the role(s) of, and the substrate(s) for, these enzymes in platelet function remain unclear. Studies on ERKs in platelets have relied on pharmacological tools, including an inhibitor of ERK activation, U0126 [1,4-diamino-2,3-dicyano-1,4-bis(2-aminophenylthio)butadiene]. In the present study, the effects of U0126 and its "inactive" analogue, U0125 [1,4-diamino-2,3-dicyano-1,4-bis(phenylthio)butadiene], on human platelet aggregation and MAP kinase activity were examined. Several agonists with a variety of signaling pathways were studied including thrombin, a thromboxane analogue, arachidonic acid, collagen, calcium ionophores, and the phorbol ester phorbol myristate acetate (PMA). U0126, at concentrations consistent with inhibition of the isolated enzyme, inhibited ERK phosphorylation, and therefore MEK activation, in response to each agonist. Under such conditions, U0126 did not affect the phosphorylation of a second MAP kinase, p38(MAPK); however, platelet aggregation was also unaffected. Higher concentrations of U0126, and of U0125, inhibited platelet aggregation in response to collagen and PMA with no effect on that induced by the other agonists. These results dissociate ERK activation from platelet aggregation, suggesting an alternative role for ERKs in platelet function. In addition, the effects of higher concentrations of U0126 are likely due to an action on protein kinase C, likely unrelated to ERK inhibition, suggesting that the inhibitor concentration is crucial to the interpretation of such studies.